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PROJECT STATEMENT 

A. PFojeet Summary 

l. 

Project Title: 

New or Extension: 

Con tr.actor: 

Project Director: 

Dun.~t ion: 
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P r i o r Yea rs : 
Project Extension 

Funding 
4/16/79-9/30/80 
FY 1979 Proposed 
FY 1980 Proposed 

Project Manager: 

2. ~ative 

I mp rovemen t of t rop i ca '1 production of 
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insect control . 

Extension 

Univers1ty of Puerto Rico 
MayaguezJ Puerto Rico 

Dr, Jul lo H. L6pez-Rosa 
Phytopathologist 

April 16, 1979 - September 30, 1980 

$2,181,755 

$634,683 
$186,999 
$447,684 

Dr. John M Yohe 

The common bean (Pha5eolus vulga;.Ll_ L.) and the cowpea (Vigna unoui-

( L • ) Wa l t . subs p • 

provide important sources of protein for the human diet in many of the 

lesser developed countries (LDCs) of the tropics. tn these areas, legumes 

are consumed in conjunction with cereals to obtain a better amino acid bal-

ance. Though often of considerable importarnce in certain ar·eas of the tam-

perate zones, these grain legumes are gener~lly consumed as part of a vari-

ety of foods. In all production areas, one of the major constraints is 

disease susceptibility, 



.. 
The basic goal of this project is to improve, by various means, 

production of beans and cowpeas in the tropics. Efforts to achieve this 

goal have consisted of (1) identification of major diseases and insect 

pests, (2) screening for resistant germ plasm, (3) development of methods 

for breeding for multiple disease resistance, and (4) combination of these 

resistances with high yields and other c::omme."cially desirable traits. fn 

cases where.little or no resistance has been found, the project has eva-

luated chewical control measures as an al t~rnative and has continued the 

search for resistances in similar and related legume species. 

Continuation of the project will permit: concentration of large 

RSPs (recurrent selection populations) into smaller, more manageable 

populations and the selection of promising bean 1 ines for release; trans-

mission to beans of disease resistances from other Phaseolus soecles, 
~ . 

e.g., resistance to bacterial blights, which is not presently found in 

the common be~n; development (completion) of chemical control measures; 

intensification of efforts to disseminate results and materials (advanced 

selections and other useful germ plasm) in Central Ame~ican and Caribbean 

countries; and com~;ementation of CIAT's efforts in training personn~l 

from national edible legume programs by specific training to be offered 

to project's cooperators from Central America and the Caribbean. 

3. Backo round 

The research project on improvement of tropical production of beans 

and cowpeas was extended from May 1976 to September 1978. Based on pro~ 

ject accomplishments, ·r1hich were noted :'with corrmendationi 1
, a review 

team recommended an additional two year extension in June 1978. However, 

the extension proposal was considered unacceptable at the October 31° 



November 1, 1978, and January 29, 1979 AAC meetif'lg~.· ··This new proposal 

is responsive to RAC's comments and the proposed plan of work will per-

mit termination of the chemical control aspects of the research, publ i~ 

cation of results, and concentration of the project's resources into 

the breeding effort. Continuation and strengthening of breeding re~ 

search, and intensification of outreach activities under tne proposed 

extension wil 1 lead to optimum utilization of the funds invested in tne 
I 

project. 



B. Research Purpose and Objectives .. 
l. Purpose 

The purpose of the proposed extensfon is to contrnuc the fmprove-

ment of tropical production of beans and cowpeas via the use of multiple 

disease and insect resistance and control measures. The development of 

multiple resistant cultivars of commercial potential and management 

technologies related to their use will benefit farmers and consumers 
' 

of the developing countries by providing incr~ased production of these 

major food crops. 

2. Objectives of the Proposed Extension 

1. Locate additional sources or types of resistance by screening 

new materials. 

2. Develope RSPs for high frequency of major and minor genes for 

multiple resistances. 

3. Develop and release breeding 1 ines for high levels of multiple 

disease resistance. 

4. Select, test and release advanced 1 ines for combined multiple 

disease resistance, yield and corm'lercial potentials. 

5. Develop RSPs in closely related Phaseolus species (f_. coccineus, 

others) for important disease resistances not presently found in the com-

mon bean, specifically, bacterial blights (Xanthomo~ spp.), angular 

leaf spot, necrotic strain of BCMV, BGMV and soybean rust. 

6. Confi~n the levels of insect resistance and their economfc slg-

nificance for the project's advanced 1 ines. 

7. Confirm the effectiveness of selected fungicides for controlling 

soil 0 borne pathogens. 
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8. Evaluate microorganisms in the field fo~ ~o~~roll ing fol rar 

and soil-borne pathogens. 

9. Strengthen the network of Cooperators in LDCs and of interested 

principal bean scientists in the US who are willing to receive ~nd use 

disease resistant germ plasm, and participate in trials of improved 

disease resistant 1 ines in the principal bean production areas. 

10. PrQvide specific on-site research training in PR to cooperators 

from LDCs in efforts to improve scientist-~o-scientist working relation­

ships, increase uniformity of procedures, and update research skills. 

11. Hold a symposium on identification, distribution, and pros-

pects for control cf diseases and insects of beans and ccwpeas in Tropical 

America. The published papers from this symposium will meet the obl iga~ 

tion for a disease-pest control monograph. 

C. Significance and Rat iona 1 e for the RE~sea rcn 

1. The Develooment Problem 

A growing world population requin!s adequate nutrition for normal 

grow th and deve 1 opment as we 11 as for optimum phys ica 1 performance. ! t 

is generally recognized that protein is one of the most important compo­

nents of human nutritional requirements. Traditional sources of high 

quality protein are meat, dairy product!;, fowl, and fish. These are re­

latively high cost foods and are consum«~d mostly in the developed coun­

tries, or where adequate pasturelands and low population densities exist, 

usually in temperate zones. In the tropics, marginal laind areas, or areas 

of high population density, cereals and pulses together are frequently a 

cheap and satisfactory protein source. 



As populations grow and lar"': use intensifie's,' grain legumes on the 

better lands are usually displaced by the cereals or other crops. This 

creates an ever smaller supply of pulses, especially in relation t~ the 

cereals ~hich have often increased in yields) with which they 5hould 

be consumed in particular proportions. 'n addition to this gradual re­

legation of pulse crops to more marginal lands, the presence of diseac:es 

and insects often cause serious losses, and result in production fluctua~ 

tions on a nccional scale. 

A recent CIAT publication ("Evolution of bean production in Latin 

America during the last decade11
, by J. H. Sanders and C. A1varez P., 1978) 

traces some of the major trends in the countries of th[; region. The 

authors show that the Latin American countries accot.int for over 1/3 of 

the total world bean production. Yields, however, are only about 2/5 

of those obtained in the US and Canad<1. Although bean production has 

increased in many countrfes, output fer the area rose an average of 

only 0.25% per year, while population grew 2.8%. This has resulted in 

lower consumption per capita, which c;rn have grieveous conseo'\Jences con­

sidering that beans are the main prot1~in source for a majority of the 

people. 

The1·e are three principal solu1.ions to this dilemma: (1) increase 

land usage, (2) importation, or (3) increase and stabilize yields. The 

first alternative occurs to some extent through agrarian reform and po­

pulation pressure, but has not been very effective in increasing grain 

legume production since other crops are generally more economically pro­

ductive, and aopropriate new lands are 1 imited in area. Nevertheless, 

most national increases in production are probably due to this source 

(0.8% increase). The importation of beans runs into problems of balance 
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of payments and the fact is that local varieties are often preferred to 

the exclusion of many high yielding avail~~le c0mmercial types. Trans~ 

portation and distribution problems also make market penetration ~f im-

ports difficult in any but the large population centers. 

The third solution, on which this project has focused efforts, is 

by far __ he most appropr~iate, but also the most difficult and slowest to 

extend into many of the production areas. Difficult, because in spite 

of adequate research knowledge and some ve<y good yield and disease re-

sistance sources, the task of combining these into the myriad bean seed 

types required for the multitude of production areas, necessitates bean 

scientists, research institutions and adequate budgets within each 

country. and production area. These are al 1 in short supply. 

The main deterrent to adequate national research budgets and ins-

titutions is found in the nature of the crop itself. In temperate zones, 

bean culture has been mechanized and yields are relatively high (1,372 

k/ha for the US and Canada), so this legume competes fairly wel 1 with 

other crops. This requires relatively flat land and fairly high inputs. 

In the tropics, where there are many disease and insect problems, good 

level lands in areas of appropriate climate are limiteri and inputs are 

much more costly. Yialds have fluctuated greatly and beans have not 

been able to compete with other tropical crops such as bananas, sugar-

cane, cassava, cotton and the cereals (rice, corn, sorghum). Conse-

quently, in a majority of the LDCs of Latin America, the crop is cul-

tivated in areas, often in association with corn (or some other crop) 

on steep hills ides unsuitable to modern agricultural methods. dean 

production from this type of cultivation has been estimated to be as 
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hrgn as 80-90% of the total. it is not 1 ikely that this cultivation 

pattern will change because of the large numbers of rural farmers in-

volved, and the economics of tropical production. 

In studies carried out at ClAT (Annual Report, 1977) on the eva-

luation of technology at the farm level in Honduras, in areas where 

the smal 1 bean f2rmer was involved, •t was concluded that a modern 

"technological package 11 including use of fertilizers and insectic::ldes 

would be economically unadvisable due to the high costs involved and 

the instability of rainfall. In similar studies of small farmer systems 

in Colombia, CIAT found that if the price ratio of corn to beans is 

around 1 :4, planting of beans alone or in association with corn are 

economically comparable, but if the price relation rs le~s t~an l :4 

then intercropping becomes preferable to beans alone. In addition, 

they conclude that 11 small farmers, who evade high ri'sks, will prefer 

the association even when beans alone yield more economically. The 

majority of the farmers •nho have enough hand labor ..... select the as~ 

sociated cropping sy!tem to reduce production costs and to obtain a 

greater stability of income11
• 

The solution of bean production problems through the use of hfgh 

input technological packages (fncluding the u~e of fertilizers} does 

not seem to be the most p ract i ca 1 (on good 1 ands beans do not compete 

well with other crops and the smal 1 farmers •.vho are primarily concerned 

with bean production do not wish tc risk the costs involved). Perhaps 

the most productive method of providing inmediate and long term assist~ 

ance is by imp~oving yield stability. This can best be acccmpl ished 

through the protec~ion from loss provided by increased disease and in-

sect resistances. ihis has been the main guiding philoscphy for the 

project. 
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0. Plans to Develop Linkages and to Facilitate th~· 
Utilization of Research 

Since it is practically impossible to provide the exact bean types 

each production area requires, we have built up relationships with major 

bean breeders and phytopathologists in Latin America to receive breeding 

materials and released 1 ines as produced by the project. Over the last 

4 years we nave also distributed uniform trials of advanced lines to 

selected cooperators, usually plant breeders, in each country where a 

major interest in this type of cooperation has been sh01r4n. We have also 

travelled to the countries to assist in planning cooperative research 

and have attended the annual regional research meetings. 

We have met a great deal of difficulty in our attempts to main-

tain these ties and in obtaining useful feedback. Several reasons may 

account for this. The 1975 AID publ !cation Roster of Scientists for 

Major Food Crops of the Developing WorL2_ shows very fe\'11 scientists in 

each country assigned to bean pathology or breeding. The turn~over 

rate is extremely high as can be appre<:iated by a comparison with 

those sti 11 on the job i1.~country at the end of 1978. 

ql 975 19731/ 

Colombia 4 0 

Costa Rica 5 3 

Ecuador 0 0 

El Sa 1 vador 0 

1/ From "List of bean scientists (P. vulaaris L.) in Latin America and 
the Car ibbean11

, Comp i 1 ed by Osw;l d;-Voyses t, CI AT, 1978. 



Guatemala 

Honduras 

Nicaragua 

Panama 

Venezuela 

These ·scientists are more. numerous in the larger, more advanced 

countries and in countries with International Research Centers and are 

scarce in the others. This can be appreciated from one of the most re-

cent listings of bean scientists as follows: 

Bean Scientists in Latin American Countries.!./ 

large Countries 

Braz i 1 

Mexico 

W/lnternational Centers 

Colombia 

Gua tema 1 a 

Costa Rica 

Others 

Nicaragua 

Honduras 

El Sa 1 vador 

Venezuela 

General 

88 

28 

49 (32 CIAT) 

13 (9 tCTA) 

1 3 ( 1 C I AT : none 
at CAT IE) 

9 

12 

11 

7 

Bean Improvement 

18 

s 

12 (4 C!AT) 

5 (4 tCTA) 

2 

2 

2 

1/ From "List of bean scientists (P. vulgar is L.) in Latin America and 
the Caribbean 1

', Compiled by C~v-/aldo Voysest, CIAi, 1978. 
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In addition, there have been unforeseeable difficulties in attena-

ing the yearly meetings, which have been held 1'4ith our coop~rators at 

the Central ~merican Cooperative Food Crop Improvement Program (PCCMCA) 

annual meeting 1 due to natural disasters (earthquake in 1976 caused can-

cellation in Guatemala - meeting was rescheduled in Costa Rica), and 

political unrest (the situation in Nicaragua caused cancellation in 1978 

0 meeting wa's r~scheduled in El Salvador). These types of difficulty are 

to be expected with some frequency in Latin America. In addition USDA 

personnel, who have assumed a major portion of the outreach responsioi-

1 ities, have had foreign travel 1 imited by normal USDA restrictions. 

Thus UPR scientists have met with cooperators on occasions when PCCMCA 

meeting. sites have been changed on short notic~. 

These yearly contacts with national bean scientists have been the 

principal mechanism by which the project contacts interested scientists 

and stimulates interest in receiving breeding 1 ines and co~tinued ccope-

ration. Without personal contacts it is extremely difficult to maintain 

communication with the national personnel and their programs. The pro-

posed addition of an outreach agronomist (UPR) with field travel capa-

bil ities, will strengthen this aspect of making the project's results 

available to the national programs. 

Not only are scientists scarce in the national program~ often 

devoting only a portion of their time to bean work, but facilities are 

also 1 imited. This ~an be appreciated from data provided by the publ ica-

tion "Agricultural Experiment Stations of Latin America 1
', BlD, Washington, 

1971, 367 pp, in which detailed information is given for 206 experiment 

stations of which 80% ar~ maintained by the national goverftments. Many 
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of the rest are connected to the universities which in general are com~ 

pletely disconnected from the national programs. The majority were 

established recently and are in various stages of development and often 

without permanent personnel. The professional staff is comprised mainly 

by university graduates (20-30% \"ith MS). Individual scientists handle 

several crops and various disciplines. Only 10% of the stations have 

libraries, and most of the:., :ick scientific journa1s. 

The •\<:1tional bean programs are operaJ:ing under the most constrain-

ing circumstances. This is caused by their extremely limited resources. 

Most lack proper 1·esearch facilities, personnel and budget for their own 

research programs and are unable to meet the demands imposed by regional 

(PCCMCA), international (CIAT), and others (FAO, I !CA), and other projects 

such as ours. Personnel and budgets are consigned and do not respond to 

the needs of the research to be accomplished. The project has tried to 

fit in with the interests of the national programs to provide assistance 

and breeding materials not obtained elsewhere. 

International Programs 

Centro Internacional de A ricultura Trooical 
CtAT -Colombia 

CIAT has, among the international agricultural centers, world re~ 

sponsibility for beans. Q,1r project has established and maintains close 

ties wfth the Center's Bean Program, Mutually beneficial col laboratton 

has been achieved through the exchange of materials and information, and 

participation of staff from each program in workshops and project's re-

views. 

CIAT has assumed the major responsibility for general training of 

research staff through short courses and in~service training. Cc~p1e 



, 

- 10 -

I •. • •e 

mentation of the CtAT's tr~ining effort can be ac~~~pl ished by the pro~ 

ject by training scientists from the English speaking Caribbean, a geo-

graphic area which Is not presently covered by CtAT, in aspects related 

to bean and cowpea culture. 

International Institute of Trc.eJcal 
~riculture (1 ITA) m Nigeria 

I ITA bas world responsibility for cowpea. Close cooperation exists 

between the project ~nd I ITA, with reciprQcal visits by scientists and 

exchange of C01fJP<Ut germ plasm, which maintain each locale up~to-date on 

recent work and advanced materials produced by each program. Diseases 

and strains of pathogens have been somewhat different between the two 

contirtents which makes work at the two institutions complementary. Lints 

from I ITA have been generally low in root rot resistance, so that the 

project's resistances of this type should be very useful to them. Avail-

ability of male sterility and good bush plant types from I ITA wil 1 bene-

fit breeding in our project. 

Programa Cooperative Centroamer1cano para 
el Mejoramiento de los Cultivos Al imenticios 
(PCCMCA) 

The PCCMCA organization has played a major part in bringing toge-

ther the Central American scientists from the different disciplines 

specializing with several major crop plants (rice, corn, sorghum, and 

beans and, lately, vegetables and fruits). These yearly gatherings 

have functioned somewhat 1 ike the regional Academy of Science meetings 

in the US. Scientists have met and discussed commo11 problems. They 

present reports of recent research and ~lso formulate plans for coope~ 

ration ~- usually uniform variety trials. We have used these meetings 
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as an opportunity to introduce our pro9ram 1 to meet with our cooperators, 

to discuss work aecompt ished and problems encountered and to make plans 

for the year 1 s continued cooperation. 

Food and Ag_r icu l tu re organization (FAO} 

and lnstituto lnteramericano de Ciencias 
Ao r i e.o ta s ( 11 CA) 

. 
Both FAO and I ICA have had regional or local specralists assisting 

with research, training, or in advisory capacities in many of the Lati~ 

American countries; for both short and long periods of time. The assist-

ance has often be~n in advisory·capaeity in chemical or integrated pest 

control, economic or sociologic problems and extension. Research in 

pathology and er~p breeding has been done by graduate student training 

at r.ATIE (I lCA) at Turrialba, especially in the mid-1370 1 s. The Pro-

ject 1 s interests and eooperative work in Central America are highly 

compatible with those of these two institutions, 

National Programs 

~ - Guatemala. The tnstitute of Agricultural Science and iech­

no1ogy (ICTA) is the Guatema1an organization responsible for agricultu-

ral research and development. Strong ties and assistance are maintained 

with the international centers of CIAT and C!MMYT, and with AID. Our 

present cooperation is through Or. Porfirio Masaya, Bean ?rogram Coordi-

nator and Ing. SilvFo Huge Orozco of che Bean Program. 

SRN-E.il.P - Honduras. The be.an improvement: work. in Honduras is car-

ried out under the Ministry of Natural Resources (SKN) which maintains 

a germ plasm, pathology, and breedrng component in conjunctron with the 

Panamerican Sdicol of Agriculture (E.~P). Ing. Leonardo Ordonez (SRN) 

--- _ _j 
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and Professol" Victor Munoz (EAPJ are doing this work and have received 

breding 1 ines and advanced materials for trials from the Project. Prof. 

Munoz attended the Project 1 s Cooperators Workshop in Mayaguez in 1977. 

In addition, SRN maif'ltains two Agronomists, tng. Otto Luis Tereero and 

Ing. Hector Femandez, who are in diarge of- cultural practi-ees and y-ield 

trials at the Danli Experiment Substation. These programs are receiving 

our breeding materials and advanced 1 ines each year. 

SRN-BIO - Honduras. A Pilot Project of Corn and Beans for exten­

sion of technology and improved varieties with the small farmer is under­

way in one of the principal grain production regions of Danlf (south­

eastern Honduras). This is a cooperative extension project of the Ministry 

of Nal~ral Resources (SRN) and the lnteramerican Development 3ank (BID) 

in close cooperation with International Agricultural Research Centers 

(CIMMYT and CIAT). '.-le have been in close contact with this 1.vork through 

Ing. Josi Montenegro, Director of the Program, who is also a bean pat~o­

logist and a graduate from the University of Puerto Rico at Mayaguez. 

ihey nave received our advanced 1 ines and are testing them under condi­

t i ens of the sma 1 1 farmer. 

INTA - Nicaragua. Our cooperator· has been Ing. Silvio A. Chavez 

of the Grain Legume Project of the Nic.:1raguan Institute of .\gricultural 

Tecnnology (INiA). However, since the outbreak of corfe~ rust, most of 

the funds and profe$sional 1 s time have been occupied in the large scale 

eradication measures ~eing developed, and because of the recant ~ol itical 

unrest in this country, conditions have been difficult, at best, for the 

no rma 1 bean res ea reM program. 
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Costa Riea. The principal bean research in this countr1 is being 

accomp 1 i shed at the Uni ve rs i ty of Cos ta Rica under the Department of 

Plant Pathology. Our principal cooperators have been Or. Rodrigo G~mez, 

virologist, and Ing. Edgar l/argas, rust specialist. Ing. Vargas attend 

the f>roject 1 s 1977 Cooperators Workshop. The National Production Board 

(CNP) has assisted in providing land and field personnel to plant out 

cooperative trials through Ing. Jose Fnmcisco Ramirez of this ins ... itu~ 

ti on. 

We have maintained contact with the basic genetic work in beans, 

principally in mutagenesis by chemicals and nuclear isotopes, which ha~ 

been done by Dr. Moh, at the Nuclear Center at iurrialba, and have re~ 

ceived germ plasm for testing from this program which has shown no dis­

ease resistances. Other research at CATIE has involved the economics 

cf bea~ production and land use and multiple cropping systems. We re­

ceived publications and exchange infonTiation, but most of our contacts 

are via the University. 

El Salvador. Bean production has been greatly reduced and re­

placed by the principal export cFOps (cotton, coffee, sugarcane) and by 

the cereal crops (corn, rice, sorghum) in al 1 of trie major product ion 

areas of El Salvador. In addition, the high incidence of SGYMV, a dis­

ease agent to which no resistance has been found in beans, has prevented 

comme re i a 1 p reduction in most 1 owl and areas. Resea n:h in bean pa tho 1 csu 

and agronomic practices has therefore undergone a number of changes in 

El Salvador. 

New facilities of the government research center (CENT~) are being 

built and staffed at San Andres. AID, t~rough contracts with US univer= 
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sities, especially the University of Florida, have oeen instrumental in 

this development. Our cooperator at this center has been agronomist 

Ing. Carlos Mario Garcia, Department of Plant Technology, who attended 

the ?roject 1 s 1977 Cooperators Workshop. 

Dominic~n Republic. Our cooperator in this country was Ing. Freddy 

Saladin-Garcia, Director of the Def:)artment. of Agricultural Investigations 

of CNIEGA, who has received the advanced 1 ines for local trials, and has 

visited our research facilities in Mayaguez. Ing. Saladin also att~nded 

the Project's 1977 Cooperators Workshop. Presently, our cooperator in 

the Dominican Republic is Dr. Cisar Paniagua, a recent graduate from 

Michigan State University and a student of Dr. M. W. Adams. 

US Institutions 

Perhaps because of the intense research intere~ts of US scientists, 

their wet I developed research programs, good facilities and adequate bud­

gets, close cooperation has developed with several bean programs at Unf­

versities and USDA facil ites. The cooperation has generally developed 

areuiid common interests or in areas in which the project can uti 1 ize 

certain services the US institutions could provide. Scme of these ~e­

search objectives are: strain and race identification of pathogens and 

resistances, adaptability of tropical germ plasm use, and protein c:dntent. 

USDA - Prosser, Washinatcn. Working cooperation has been asta­

bl ished 1#ith two USDA scientists as follows: Dr. D. 3urke has been in­

terested in the project's 1 ines for root rot resistance and yield for 

the ;:iink bean type. Dr. M. Silbernagei is interested in broad-~ased 

germ plasm for yet low mosaic virus resistance and in the strains of 
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BCMV of the necrotic type. The project has supplied germ plasm sources 

for these pu~oses and ~xpeets to continue to exchange information and 

materials for advancement to obtain useful resistances for these serious 

bean diseases. 

USOA~Beltsville. Dr. J. Meiners has contribL1ted with...e.va.luation 

of projeet lines for resistances to rust, ,and in breeding for improved 

pintos for US temperate areas. ihis work will be continued and should 

result in broader race resistance for US breeders working with rust and 

should shorten the timis required to obtain satisfactory pintc beaMs for 

the Caribbean islands and ether countries interested in pinto bean types. 

Wisconsin. Dr. F. Bliss at the University of Wisconsin, ~adison, 

has been engaged, principally through support from AID, in research on 

the storage proteins of beans. W'ith ei.xchange of materials he is using 

some Project 1 ines to broaden his genE!tlc base for improved pooulations 

for yield and protein content. Through monitoring the protein content 

of our 1 ines, several have been identified which se1e..lfl to offer special 

promise of combining high yield and protein. This cooperative protein 

11.Jork•,,Jill be enlarged through new research funds granted~'/ the USOA­

T1opical Agricultural Development (Sec:. 406) to the Mayaguez Institute 

of Tropical Agriculture (MITA). This work contemplates more complete 

screening of the tropical disease resistant germ plasm for protein con­

tent, total yield and protein yield ~r~duction/area and contents of 

anti-nutritional factors, such as tannins. This work wil 1 be done ~rin­

cipal ly at MITA in cooperation •.-.tith the University of 1t/isconsin and the 

University of Puerto Rfco and will provide a protein nutritional ccmpo-
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Florrda. Dr. M. Bassett at the Un~versity of Florida, Gainesville, 

has had major researc.h interests in the use of P, coccineus for the tra .. J~ 
€;aD ca~mrrn 

fer of useful genes for winter hardiness and the terminal stigma of this 

species to the common bean. Tne project has exchanged germ plasm for 

these purposes and now is engaged in cooperation to tr-ansfer dise~::2 , 

resistance from this species (P. coccineus) through several different 
~ ~ . 

possible genetic routes. The research in roost advanced stage of deve-

lopment of these routes is through use of standard backcrosses t~chni~ 

ques using highly fertile 1 ines. The second is by the use of P. cocci-

~ 1Nild subspecies germ plasm which does not seem to have high levels 

of species incompatibility factors. The third is through the use of 

complex crosses and exchange of cytoplasms and genomes to obtain ccm= 

patible crosses. A new Cooperative Grant Project request for this in-

terspecific hybridization work has been submitted to the USDA, Competi-

ti•1e Grant Office for 1973-81. Should this Project be funded, it wil 1 

provide for research parallel to that of the present ~roject to make 

full use of the disease resistance to be found in species other than 

P. vulgaris and at no additional cost to the Contra<::. 

~ichiGan. Research ac Michigan Scace University has been parti-

cularly involved in increasing yields through improved plant (habit) 

types, broadening of the genetic base through use of tropical germ ~lasm 

and resistance co bacterial blight. We have been in close contact with 

Dr. M. W. Adams, plant breeder and Dr. F. Saettler, plane patholcgisc, 

on this work and have sent resistant 1 ines and advanced materials for 

trials and use in breeding. Cooperative •..vork is new focused on inves 0 
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tigation of the inheritance of plant type, yield and disease resistance. 

Crossing and seed increase have taken place in Puerto Rico and F2 and 

BC 1 progeny wi 11 be studied in Michigan in the coming s~:ason. It is 

hoped that appropriate plant types can be correlated to yield and that 

linkages, especially those related to disease resistance, ·can be iden­

tified for future breeding. 

Others. Active participation in the research activities and annual 

meetings of the bean scientists composing the \.Jestern Regional Project, 

'rJ-150, will also be continued to give this Project's results and genn 

plasm the broadest exposure to US bean scientists. 

Through the normal 1 inkages, the project personnel wil 1 continue 

to be kept abreast of bean/cowpea r~search developments in relation to 

Title XI I, by active participation in the preplanning and planning 

stages being carried out at Michigan State University. 

E. Prcject Description and Bar;koround 

Improvement of beans and cowpeas for resistance to tropical dis~ 

eases was initiated in 1969 at the then Federal Experiment Station at 

Mayaguez (now Mayaguez Institute of Tropical ~gricul~ure) as an in-house 

USDA Project. In 1970 it became a PAS~ Project between USDA and AID. 

In 1973, ''40rk on improvement of tropical production of beans and ca1Npeas 

through dis~ase and insect control was also initiated at c~o UnivGrsicy 

of Puerto Rico through a research contract with AID. A cooperative agree­

ment between USDA and the University of Puerto ~rco integrated in 197~ 

che MITA and UPR components into a single project ~anaged ~Y the ~niver-

s i ty. 
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In these early years it was felt that beans and cowpeas were pro­

bably the most important protein crops for the tropics. It is in the 

Tropical areas, however, that the value of disease resistance is espe= 

cially important since ·no control measures are norTTial ly used and disQ 

eases and insects build up year to year Jue to repetitious cropping 

systems. The use of multiple disease resistant beans/cowpeas with 

good yield potential would greatly assist the small rural farmer to 

increase and stabilize national bean production. This is our goal. 

To accomplish this goal the project has surveyed the crops in major 

production areas of Lat.in America during the early years, collected 

germ plasm continuously and screened it by field and laboratory methods. 

In the screening of germ plasm and the breeding for multiple dis­

ease resistance, the establishment cf r~current selection populations 

(RSPs) with the help of natural field outcrossing by the carpenter bee 

(Xvlccooa brasil ianorum) and relatively low selection pressure h~s re­

sulted in a number of materials with high levels of disease resistance. 

In all the populations •..vnere a high level of tropical geFm plasm pre­

vails, appreciable amounts of general disease resistance ( 1 rusticity 1 

or multiple genes of survival value such as are often found in 1 land 1 

races or native cultivars) have been accumulated (e.g., to root rots 

and bacterial blights). In addition, major gene resistance sources, 

as '#ell as multiple gene resistance of additive nature (horizontal re­

sistance) sources ~ave also been obtained for some diseases (viruses 

and rust). Since these Dooulations are often highly variable, fre­

quently of unusual seed colors and do not always combine :he disease 

resistances with other highly desirable agronomic characteristics, the 
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project has been using a modified recurrent selection technique (manual 

crossing, pedigree control and seleetion in F2 and F
3 

at each cy~le) to 

obtain acceptable commercial types with high levels of multiple disease 

resistance fer the major tropical bean production areas. 

The basic objectives of the virology phase of the Project were ac-

compl ished. Rugaceous (v.1hit@fly=transmitted) and other viruses capable 

of infecting beans and other edible legumes ''"ere ch.:. ·acterized through 

conventional procedures. Particles of the bean golden mosaic virus 

(BGMV) and of the Euchorbia m~saic virus (EMV) were, in addition, visua-

1 ized under the electron microscope. A method which permits nigh trans-

mission rates ~f some of these viruses via mechanical inoculation vJas 

develvped. Studies vJith the BG~W at the Universi'ty of Puerto Rico faci= 

litated nucleic acid r~search with the virus at the University of Illinois. 

The Project has developed chemical control methods to prct~ct the 

bean and cowpea crops from pathogens and insects wher1 resistance is not 

available or when it occurs at low levels. It is anticipated t!iat tec:!i~ 

nology developed in Puerto Rico could be ~ppl icable in areas where oro-

blems and environmental conditions are similar those encount2red i~ the 

Is 1 and. In the area of diseases, control of the major fol idr pathcgens 

of beans and cowpeas and the major soil~:iorne fungi ~1ttacking :ieans has 

be~n achieved. ?o\'Jdery mildew (£rysi!21Je oo)ygon i), target spot (Corv~ 

of cowpea were control led with bencmyl, mancozeb, dinocap and c~lorot~a-

lonil applied at various rates. Anoular leaf spot (lsarioosis ~risec1a) 
..,,, 4;:1- -- - d"' ==--

and rust (~~2!!!,vces accendiculatus) of beans were cont:rol led with '.:lencm-yl, 

mancozeb and C:iloroti'lalonil. 'ust ·,..,.as controlled also via the syst~mic 
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fungicides oxycarboxin and triforine. Copper hydr~xide and mancozeb 

contrt'>11ed bacterial blight (Xantftomo!!ll, spp,). Tr~atment with ch1oroneb 

and hexachlorophene contr~11ed so11c-Oorne pathogens (R~i~octonia 

maerosc 1 eroti a, Sc 1 eyuoti um re 1 f si i , !:!a.crophomi na 2f1aseo 1 ~ and ~um 

spp.). Noxious insects of beans and cowpeas were also controlled via 
'. 

conventional pr-oducts. Endosulfan controlled the cowpea weevil 
"' 

(Ca11osobruehus chinensis) and the CO\'~ea c:,ircu1io (Chalcodermus 

ebeninu_s). Leafhoppers (Emt:loasca spp.) v.~r-e cu.rtro11ed w1th carbofuran, 

methomyl and disulfotan, ·oxamy1 was effective against leafminers 

(Jl!iomi]!. spp.) in the greenhouse. Treatment rJitti cooking oils 

protected bean and cowpea seeds fl"1:}m weevils for six months. 

F. Management C~nsiderations 

No unusual management pr~blems are expected to arise in connection 

w1th this p~jeet extension~ It is simi1ar in conc:ept and design to the 

previous cerrtra11y furtdecl contract l.rnder the same title. How~ver, it is 

important that project management morii tor c 1ose1 y ·:he strengtherii ng of 

the net'NOrk of cooperators in L.DCs, the on~sits re!se.arch training 

activity and the fo11o,,., through on the planned pub'lication schedule, 
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G. Pro j ec. t Des i ~a a n2=.£!:.I1J..r.e vf \Jo rk 

Objective L· io screen new rm1terials for laeating additional sourees 

or types of disease resistance such as the 1978 ~a~eo 1 ':!!, co 11 ect ions from 

Mexico and Guatemala, and the cowpca collections from I !TA. 

\.Jo rk ? l an 

a. l nereas~ i fl 1 ovJ disease incidence fie 1 d 1 o<::a1; ions, using c!lem~ 

ical control assistance if n~eessary, or in greenhouse, ~s m©ny as 1 ,000= 

2,000 lines for preliminary screening. 

b. Include short, 3=5 m, no11=repl kated rovoJS for preliminary 

trials and 2 to 3 replicates for subsequent plantings as adjuncts to 

normal field disease screening trials at Fortuna, Mayague~. lsabela, 

Adjuntas and Lajas, according to season. Plantings include standard 

varieties every 10 rov.1s. Trials are often run concurrently at severa1 

locations ~~ no 1 ines are eliminated until having been screened at sev= 

eral locations. Frequent readings of incidence and intensity of t:'.le 

various diseases is used for evaluation of the 1 ine:s. i../ortM1ess ~lar:ts 

are rogued. (Note: All of these locations have a ver1 high ccntinued 

incidence of many diseases and races whic~ is also i~creased by ola~t­

ing spFaader cultivars for unifor;11ity of inoculat;cni.) 

c. Promising selections from field trials are planted in the 

greenhouse and inoculated :c confirm resistances. Evaluation is ~ased 

on severity of symot:oms @Xpressed ac:eording :o dise~se t:y?e and pcit~ogen 

strain er race. The effects on plant organ develocment, on yield comcc­

nents and frequency among plants tes~ed are considered in the evaluation. 

Objective 2. Continue tc develcc r~current selection peculations (RS?s} 

for ~igh frequency of major and ~inor genes for multicle resistances. There 
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are two types of RSPcs being used by the project: I. Multiple disease 

resistance RS?sby fie;d crossing, and Ir. Modified RS?s by manual cros 0 

sing for combining multiple disea!H! resistance, agronomic characteristics 

and quality factors. 

Work Plan I. Multiple disease r·esistant RSPs -- field crossing. 

a. Four-five hundred 1 ines which have passed pre! iminary screen­

ing and are in various stages cf recurrent selection are planted in pedi­

gFee rows. Usually 2-3 plantings of the same 1 ine are made per year 

alternating at different locations. 

b. Crossing at each planting occurs in 1 ines and between 1 ines 

by car:ienter bees (Xylocoo~brasilianorum), estimated to be from 0=31"1%, 

depending on location and bee frequency. 

c. Rogueing of each 1 ine at each screening :o eliminate highly 

susceptible plants before flowering. 

d. Selection of outstanding :;egregants and new sources for gre~n­

house testing, especially for viruses; bulk r2minder to c~ntinue 1 ine in 

subsequent field planting. 

e. Greenhouse tested resistant plants returned co ~S?s as new 

1 ines for subsequent field plan~ing and to tioth Objec;:ive 2 -= ~ork ?lan 

II and Objective 3. 

Principal emphasis of this stage of the 1.-Jork is to obtain an 

accumulation of useful genes, both major and minor, for specific and gen­

erai resistance in the oven;l 1 ;'.)opulation represented by the 1 ines and to 

eliminate deleterious genes or gene combinations. I t i s ext i'eme 1 y i mpo r-: = 

ant ~o this ,...,.ork that uniform and continucu'.S disease pressure and seiec.:ion 

is maintained for many diseases. 1tle feel chis has been ohtained in ?uerto 
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Rico by the use of the several substation locations and in our estimation 

could not be duplicated.at any other location or by any conceivable use 

of environmental chambers on inoculation systems. 

\.Jerk Plan II. Modified RSPs '"""manual crossing (Example: I/ Cycle 

1979; Figures 1 and 2; and Table 1). 

a. Crossing Block~ Superior selected materials to be manually 

crossed in all combina,t:ions. In the V Cycle the superior materials were: 

F1s from cycle IV 17 selected 

F3s f rorn cycles to I 11 selected 

F4s from cycles to I I I E sele~ted 

70 to ta 1 

Since the total number of possible crosses is so ·large those crosses of 

most interest are attempted first: usually ~his involves crossing F1s 

with F4s, then cresses within the F1 group and then cresses within the 

several seed and plant type groups of the F4s, followed by other cresses. 

Usually between 600~800 good filled pod5 of a similar number of crosses 

are obtained. Records are kept of all pedigrees and crosses by assign­

ing a yearly code number to all 1 ines. 

b. Increase F1 seed in Fortuna by field planting of 3 seed 

units or each hybrid (residual seed is maintained on reserve in case 

of crop loss and for use in the subsequent crossing block) at x I ,,, 

spacrng with 1 corn plant and 1 bean seed per hi I 1. The corn plant 

serves as a suppori: for vining plants and protects smaller plants f!"em 

wind action. All inferior (wea!<., diseased er aberrant) crosses are el i-

minated. No special field plot design is used. 

NOTE: Since no adapted corn varieties apcrocriate for ~his use 
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F'ig. l ... Plant breeding operations taking place during the year. Manual 11. 

11. lne.rease & Selection 

r. Cross, Selection & Test 
-~ 

x 

F2 & F4 

F4 

F4 

Greenhous..,. 

Adjuntas 

rortuna 

tsacela 

I I I. Extensive Trials 
Cooperators = F4 
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Fig. 2.-RS?s - Breeding procedure diagram. Manual 11. 

Cycle Crossing block Increase, selection, test blocks Extensive tests 

rv 

x x x x 

x x x x 

x x x x 

~: x 

x x x x x 

x x x x 

x x x x I I 

/"' ~ 

I/ x x x x 

x x x x 

x x x x 

~ 



- 26 - • • • • 4 ~ 

Table 1.-Make-up of crossing block a v Cycle. Mam1al l t. 

Number of 1 ines from each cycle 

Generation I l 111 IV 

Fl i 7 24% 

F2 

F3 1% 

;: 4 16 4 32 75% 

24% 6% 46% 100% 
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to us by CYMMT as stiff stemmed, strong disease resistant root stalks 

and relatively low plant types, which have provided exceptionally good 

supports for the vining bean germ plasm without competing excessively 

with bush types at the low density we are using. 

c. Plant F
2 

generation in Adjuntas using selected materials 

from F1• Usually the majority consist of the best 10% of the Fortuna 

planting determined on the basis of disease resistance (bacteria and 

viruses), vigor, ~lant and seed type and seed yield (over 100 grams/ 

plant). However selection of·some 10% of the F1s is made from F1s 

judged intennediates on the above criteria, but becau~;e of particular 

pedigrees we feel it advisable to continue through the F2s selection. 

Approximately 120 seeds of each F2 1 ine are spac~ planted in 

l m rows at 20~25 cm over the row. Hybrid~ 1 ikely to produce vining 

plants, as determined from the F1 generation and the pedigree are 

planted alternating 1iVith eorn plants at 25 cm spacing. ihese rows are 

alternated wi~h several rows of types 1 ikely to be of bush habit which 

are planted at 20 cm between plants. Ne;, special field plot design is 

used. 

tn the Adjuntas area a ve.r1 high incidence of rust, virtis and 

other diseases has been pr~sent each year. Susceptible plants or fami­

lies can be completely killed before harvest time. About 10% of the 

population will show very high levels of multiple resistances, another 

10% generally shO\'J susceptibilities of an inteF.Tiediate level to one or 

another disease, the rest generally show complete breakdown of resist-

ances, usually from a ccmbin~tion of poor parents. 

Resrstanc plants are labelled 2-3 times during t~e season in-
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notes are taken for superior families. Final selections are based on 

resistances, vigor, plant type and yield per plant, 

d. Plant superior F
3

s in Fortuna for selection For tolerance 

to bacteria, uniformity, plant type and yield. Since this plant1ng 

takes place during long days, sensitivity to day length can be identi­

fied and eliminated. A randomized block with one replication is util­

ized. Corn with vining types is alternated with rows of beans of the 

bush types. The presence of rows of corn reduces somewhat the in ten­

sity of bacterial blight incidence, hot-1ever even then, very susceptible 

1 ines may be killed by this disease before harvest. Plots are single 

rows 5-meter long. One hundred seeds a1re used for each 1 ine being 

tested. Five-six hundred selections are included in the trial and com­

pared ""i th parental standards. Superic>r 1 ines are judged by 11 F11 test 

and covariance analysis. 

Superior 1 ines for uniformity, plant tyoe, vigor, disease "e­

sistance and yield are selected (usually about i0% of the planting) for 

multiple location testing in Che F4 genera~ion. 

Objective 3. Continue to develop and release breeding 1 ines for high 

levels of multiple disease resistance. 

1ilork Plan 

a. Outstanding 1 ines are identified from advanced generations 

of RS?s and greenhouse inoculation tests. 

b. Compare ne•n disease resistarnt 1 ines at sc::veral locations for 

general agronomic usefulness 'Nith best standards using randomized block 

trials (4 reps, carried out within type -- blacks, whi~es, colored and 

miscellaneous). These plantings also :;erve co inc;oe.aisa Se~d for rel~ase. 
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?lots are usually 4 rows of 3 meters and full plots are harves~ed for 

yield estimates. 

c. Release as breeding 1 ines tRose 1 Ines maintaining superior 

levels of new resistances OP of multiple disease resistances, and similar 

or superior to type standards In agronomic characteristics and enter into 

crossing block (Objective 2, Work Plan It) . 

. 
Objective 4. Select, test and release advanced 1 ines for combined mul-

tiple disease resistance, yield and commercial potentials. 

Work f' 1 an 

a. Test the best 5-10% of the F4 generation selections for mul-

tiple disease resistance, agronomic characte.ristics and preliminary com-

parison by multiple location trials (Adjuncas, Fortuna and Isabel a). 

Usually a balanced lattice of 4 reps or a triple lat·tice repeated is used 

for the field plot layout. Plots consist of a single 2 meter row at 

meter row spacing, planting 10 seeds per meter. This has given us C.~. 's 

around 0.20 and significant differences bet'Neen varieties for yields and 

disease readings. 

b. Distribute best selected 1 ines to Cooperators f:)r more exten-

s i ve tr i a 1 s . 

c. Test best 1 ines in greenhouse ::iy inoculation to substantiate 

levels of disease resistance. Since the pur?ose of these particular :rials 

is to identify the best advanced 1 ines for a combination of ~ultiple dis-

ease resistances and agronomic characteristics for pcssible use in bean 

production areas of the tropics, the concur~ent use of the 3 locations 

;:irovides a good insi·'it into thei1 probable capabil i:les in :he :ropics . 

..\djuntas, in the mountains, is a very high disease incidence location 
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and yh~lds here generally· are lower as a consequence. Fortuna, at sea 

level, is a low disease i·ncidence locati-on, and though insects, bacte"" 

rial ol ignt and viruses are present, yield~ are very high and rndicate 

a 1 ine' s yield potential. Isabel a, in an intermediate location, but 

with different soils and climate from the previous two, serves to obtain 

a third location for balance. A study of the combined analyses, in light 

of consideration of the results from the individual lccation~~-makes ic 

easy to identify the advanced Jines with the best combination of charac-

teristics for commercial use. 

The University of Puerto Rico is aware of the commercial poten-

ti al of several of the Project's advanced 1 ines and is taking steps to 

conduct more extensive trialslf. This type of extension research should 

be undertaken by, the national programs in the major bean production areas 

using various planting dates, and other agronomic practices du~ to the 

considerable plant habit and blooming season ~edifications which have oc-

curred due to our selection. 

NOTE: As an offshoot of the cooperation with the University of 

'tlisconsin on protein and yield, a new research ;:irogram on the nutritional 

aspects will make it possible to include another comoonent, i.e., t:J 

better protein yields and reduce anti-nutritional factors, not only at 

the final stage preceding release and distribution, but also througnout 

the oreeding and selection stages in the advanced lines. This component 

would be at no additional cost to thfs research contract since it wil 1 

be sucported by Section 4)6 TAO funds. 

1/ ihe Project's el i~e materials can be very useful in t:he improvement: 
and e:xpansivn of traditional ~ean culture, and may ~eeome t~e ger~ 
o.lasm foundation 7or the corrmercfal, fully mechanized, dry bean in .. 

1 ....... • t ... __ .. .J ~- .. .u.C..- ,_, __ .J 
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Ocjective. 5. Continue to develop RSPs in closely related ~iseolus 

species for important drsease resistances not presently found in the com-

mon bean, specif really, bacterial cl ights (Xantnomonas spp.), angular 

leaf spot, necrotic strain of BCMV, BGMV and soybean rust. 

Rationale: Each of the diseases mentioned above, by itself, eith~r 

seriously lower yields, o~ potentially could, in certain major bean pro-

duction areas. As an example, bacterial blights are a serious foliar 

disease of the common bean, and are found in the major bean production 

areas of the US. 

Bacterial blight reduces yields though defoliation and as yet no 

resistance has been incorporated into US varieties, and is also seed-

transmitted. No resistance is found in the common bean, but verr high 

levels of resistance have been found inf.. coccineus, a cross pol 1 inated 

species 1A1ith which the common be.an is somewhat cross compatible, indicat-

ing the feasibi1 ity of gene transfer to confer resistance into the com-

mon bean. Pre] iminary 1i11ork with the cooperation of the University of 

Florida on the transfer of bacterial bl icht resistance from P. coccineus . - -
to the common bean shows that a large proportion of the fer~ile plants 

in F2 and BC 1 progeny contain a very high level of t!ie original resist-

ance from P. 

In order to transfer multiple resistances from coccineus to vu!aaris 

i~ ~~ important to obtain high gene frequencies approaching homozygocity 

for the resistance factors in coccineus. due to the nol"':'Tlal cross pol 1 ina-

tion reproductive system of this species. In this way ::he time required 

for multiple gene transfer can be consiaerably shortened. 
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Work Plan I. P. coccineus 

a. Manually cross, in the greenhouse, lines selected for mu!~ 

tip le resistances screened from large germ plasm collections or from 

new CC)llections. 

t. Plant F1 progeny in greenhouse and clone to pro~uce 10-15 

duplicate sets. 

c. Transplant original F1 plaNts to field isolated crossing 

block in Adjuntas. 

d. Screen F1 clones in greenhouse for multiple resistance by 

i nocul at ions. 

e. Transplant resistant plants from screening tests for differ­

ent diseases to semi-isolated field plots for field crossing. 

f. Harvest periodically from field crossing blocks using final 

harvests (after less resistant plants have succumbed at senility, about 

24 months) for new generation. 

g. Repeat procedure. 

'Nork Plan 11. Transfer to I:· ~ciaris 

a. Cross resistant selections from inoculation steo d, above, 

into RSPs (see Objective 2, '..Jork Plan 11, st:eo a). 

b. Continue selection in F2 under high disease incidence (arti­

ficial inoculation) to intensify selection pressures for resistance, and 

follow through as in Objective 2, Work Plan I I. 

Objective 6. To confirm levels of insect resistance and thei:"' economic 

significance for the proyect's advanced 1 ines. 

W'o rk ? 1 an 

a. Plant selected ma~erials in 6 sq m plots arranged in ccm~letely 
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randomized block design with four rep! icates, including in the trial in­

secticide treatment and no treatment and known susceptible and resistant 

(when available) standards. 

b. On beans, collect data pe~iodically on leafhopper nymph popu­

lations, leafhopper symptoms, bean beetle and leafminer damage and bean 

weevi 1 infestation. 

c. On cowpeas, make periodic samplings for damage from cowpea 

curcul io, leafminer, bea:1 beetle, and cowpea weevil. 

Objective 7. To confirm effectiveness of fungicides for control 1 ing 

soi l~bome bean pathogens. 

\·Jork P 1 an 

a. Plant trial at one location (Lajas) at the beginning of the 

rainy season on an area of 0. 10 ha. 

b. Use a resistant and a susceptible cultivar, 2 fungicides, 

each at 3 rates of application and untreated check; rep I icate ueatment 

S times. 

c. Use disease index and yield as efficacy criteria. 

Objective 8. Evaluate microorganisms in the field for control 1 ing 

foliar and soil borne pathogens. 

'iJork ?lan 

a. Plant trials, using t'1'IO bean cultivars at t'/./O loc.a::ions 

(Lajas and Adjuntas) on an area of 0.06 ha in a randomized block design 

with 8 treatments and S rep! icates; include ~ntreated check and a check 

protected with a proven effecti~e fungicide. 

b. With foliar pathogen;;;, .::ilant inoculum soreader rows in ad­

vanced of experimental planes; and if necessary inoculate artifictal ly. 
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c. Raise antagonistic microorganisms in the laboratory and appif 

to fol ia9e or soil according to treatment. 

d. Rate efficacy of treatments by disease index and yield. 

Objective 9. To strengthen the ne~l'lork of cooperators in LDCs and of 

principal scientists in the US who will be interested in receiving and 

using disease resistant germ plasm, and who 1l'lill participate in trials 

of improved disease resistant lines in the principal bean production 

areas. 

Work ?1 an 

The project's network of cooperators is described in page~ 14-17 

under Section D, Plans to Develop Link'!_ges and to Fad 1 itate the Uti I iza­

tion of Research. To strengthen this rietwork, specially in Central America 

and the Caribbean, it is proposed to add an agron~mist to the Project staff, 

whose major responsibilities \'JOuld be to promote a more fruitful vJorking 

relationship 1.-Jith cooperators through in-country personal contacts •.-Jith 

them and to provide a fol low-up on the ~roject 1 s materials shipped to co­

operators via diplomatic pouch. This follow~up would consist, essentially, 

of picking seed packages at in-country AID missions, and delivering these 

to cooperators; assisting cooperators in establishing field trials (stat~ 

rstical designs to be approved by UP~ Agricultural Exoeriment Station bio­

metricians); 1tJorking •,•Jith cooperat.;:,rs in the field during ~regress of tfie 

trials, if needed; and obtaining data from coo-perators as soon as trials 

are harvested. The outreac~ agronomist would also ~e expec:ad to ,rovide 

solutions, fn-councry, co incidentals chat may jeopardize the ~rogram. 

A modest budget, assigned to c~e Project in ~~erto ~ico, snould 

be made available to the agronomist co provide financial assistance ~o C0° 

operators in furtherance of the goals and objectives of :he outreach program. 
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Details on the countries to vi"sit and the number of trips per 

country are given in the outreach agronomist budget (Appendix A, page 6). 

Objective 10. Provide training on=site in Puerto Rico to cooperators 

f~om LDCs to improve scientist-to-scientist working relationships, in-

crease uniformity of procedures and update res~arch skills. 

We have envisioned two types of training we believe to be comple­

mentary to that provided by CIAT. In the first, we would expect to pro-

vide an on-site experience in Puerto Rico to professionals selected from 

Central America, the Dominican Republic and Haiti to continue cooperative 

research with the Project in their country. In this way they •,vould learn 

procedures tnat we utilize, update their expertise in particular s('ecial-

ties (Ph"ytopathology, Entomology, or Plant Breeding), and thus return to 

their countries with capabilities of providing unjform and reliable re-

suits in cooperative work. This type of training would have to be orga-

nized to fit the needs of the individual scientfst and would require re-

latively short periods, from 2-4 weeks to work directly with our project 

personnel at appropriate times of the year. Project cooperaPors contacted 

during the 19/9 PCCMCA meeting in Tegucigalpa, Honduras, considered this 

as an worthwhile endeavor to strengthen ties between the ?roject in Puerto 

Rico and in-countr; cooperators. 

1tle plan on inviting only seven scientists from this ar'!as (one ~er 

country), s i nee convenient times '"'Ou id have to be found ·.vhen t:he nat i ona 1 

scientist could leave his own ·.vork, coinciding •nit!i a time •111nen adequate 

field training could be accomplished in Puerto Rico. 

tn the second, intended for potential cooperators from sr:me :'.nglisii 

speakrng Caribbean countries, a region not covered by CIA7, the in-ser~ice 
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training (apprenticeship type) wi 11 be more general in nature to cover 

major aspects of bcan/cowpea production (varieties, soil preparation, 

planting, irrigatior1, diseases and insects, harvest and storage) and 

an introduction to bean/cowpea breeding methodology. We propose to 

train four persons during 6~1TI0nth periods, to cover both the tropical 

rainy and the dry season. To be eligible for training, can~idates must 

be government employees with a firm commitment to return, after train~ 

ing, to a program of edible legumes. AutHorities from regional agricul-

tural organizations (from CARDI in Jamaica and I !CA in Guiana), contacted 

in the Dominican Republic during the February 1979 Expert Consultation 

on Edible Grain Legume Production in Central America, the Caribbean and 

Panama, .expressed interest in this type of cooperation. 

Objective 11. To hold a symposium of identifi~ation, distribution and 

potential for control of diseases and insects of beans and cowpeas. 

A symposium to cover the subject of Identification, Oistributfon, 

and Potential for Control of Mdjor Diseases and Insect Pests Affecting 

Production of Beans and Ccwpeas in Tropical America is tentatively plan-

ned for February 1980. As suggested by the evaluation team (June 19i8), 

contributors should be leading scientists fn the fields to be covered. 

This '"'i 11 include Project staff :nember·s, scientists from the Cariobean, 

Central America, South America, ).fricc1 (I liA) and the United States. 

The assembled, properly illustrated, papers ·i<1ill constitute a publica-

tion that will fulfill the contractual obligation for a disease/insect 

mono0raph. A budget to cover the symposium expenses is submitted 

(Append ix A, page 8) . 
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H. Time Phased Work Plans 

1. Screening (cont inuotis) 
New Germ Plasm Collections 

Z. RSPs - field crossing (continuous) 
RSPs .. manual crossing (continuous) 

3. Release - breeding 1 ines (continuous) 

4. Release~ advanced lines 
To Cooperators for Trials lcontinuous) 
~ormal variety releases 

5. RS?s - other species 
P. coccineus 

6. Chemical control research 

7. ·Bio 1 cg ic:a 1 cont ro 1 res ea Feh 

8. Insect resistance evaluation 

9. Training 
Specific 
Broad 

10. Outreach (continuous) 

11. Cooperative research 
I I TA (continue) 
CIAT (continue) 
US (major efforts) 

US DA (con t i n ue) 
Wisconsin (new protein) 
Florida (new ir.terspecific crosses) 
Michigan (continue) 

12. Symposium 

.. 

Cycle V -~~ Cycle VI 

1st set 2nd set 

Start---~----------~ 

Start-------~--~ 
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I. Contractor Internal Management and Facilities 

1. Research Oroanizations Involved 

a. Agricultural Experiment Station, UPR, Mayaguez Campus, 

R. Abrams, Director. 

b. Department of Crop Protection, UPR, Mayague% Campus, 

A. Ayala, Director. 

~. Mayaguez Institute of Tropical Agriculture, 

F. W. Mortin, Location Leader. 

2. Facilities 

Facilities and equipment for conducting the types of research 

described in this proposal are available at the University of Puerto 

Rico and at MITA, except for a smal 1 tractor with precision planter. 

These include laboratories, greenhouses and the research Substations 

of Isabel a, Lajas, Fortuna and Adjuntas, all st1ategical ly located 

in distinct ecological zones of the Island. 

J. Key Personnel 

1. Julio H. Lopez-Rosa, Project Director 

A. 

B. 

Education 

Inst i tut i en Year 

University of Puer.foo Rico 1953 
Louisiana State University 1957 
North Caro 1 i na State Univ. 1964 

Exoeri ence 

Research Assistant in Agronomy, UPR 
Assistant Phytopathologist, UPR 
Associate P~ytopathologist, UPR 
Phytopathologist, UPR 

Dea ree 

BSA 
MS 
PhD 

Director, Plant Pathology and 3oca~y, UPR 

C. Lancuaoes 

Soar.ish and English 

Field 

Agronomy 
Plant Pathology 
Plant Pathology 

1953-55 
1957-61 
1964-iO 
1970~presant 

1973-77 
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0. ?rincfoal Publ icatfons 

1. Adsuar, J,, and J. H. Lopez-Rosa, 1962. Effect of hot 
water treatment for the control of ratoon stunting dis­
ease on the germination of some commercial sugarcane 
varieties. J. Agric. Univ. P.R. 46: 83-86. 

2. Lopez-Rosa, J. H., and R. T. Sher,..,ood, 1966. Symptoriis 
and host-parasite relatio~s in the tar spot disease of 
lespedeza caused by Phyllachora lespedezae. Phytopatho­
logy 56: 1136-1142. 

3. Lopez-Rosa, Julio H., 1969. Phoma sp., the causal agent 
or pigeon pea canker. (Abstra~ Phytopathology 59: 1348. 

- 4. Lopez-Rosa, J~l io H., and J. Adsuar, 1970. The effect of 
the ratoon stunting disease on the yield of some sugarcane 
varieties in Puerto Rico. J. Agric. Univ. P.R. 54: 149-160. 

5. Bird, J., J. Sanchez, and J. H. Lopez·Rosa, 1970. Whitefly­
transmitted viruses in Puerto Rico. (Abstract). Phytopatho-
1 ogy 60: 1539. 

6. Bird, J., and J. H. Lopez-Rosa, 1974. New whitefly and 
aphid~borne viruses on bean Phaseolus vuloaris in Puerto 
Rico. Proc. Grain Legumes Workshop, f ITA, Ibadan, Nigeria: 
276~278. 

E. Amount of Time on Project 

Sixty percent 

2. George F. Freytag 

A. 

Institution Deo re~e 

University of Wyoming 
Washington University 

(St . Lou i s , Mo. ) 
1..Jashington University 

(St . Louis , Mo. ) 

a. E.xce r i ence 

1948 

1950 

1955 

Teaching Assistant, Wash. Univ. 
Substitute Teac:ier, Escuela Agricola 

Panamericana, Honduras, C.A. 
Admi n i st rat ive i:\esearc:i Assistant, 

Missouri 3otanical Garden 
Temporary Scientific AID, R()Ckefe11er 

Foundation, Mexico 

SA 

MA 

PhO 

Field 

Botany 

Botany 

Botany & Genetics 

191.&a-;o 

1950-52 
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Chief Agronomist and Associate Prof., 
Ministry of Agriculture, Nicaragua 

Prof. of Agronomy and Genetics and Head, 
Depa rtmen t of P.g ronomy , Escue 1 a Ag ri c:o 1 a 
Panamerieana, Honduras, C.A. 

Prof. of Agricultural Education and Chief 
of Party, University of Wisconsin Con­
tract, Braz i 1 

Agricultural Specialist, University of 
\ol i s con s i n 

Research Geneticist, Mayaguez Institute 
of Tropical Agrieulture (USDA), ~uerto 
Rico and Prof. of Plant Breeding (Ad 
Honorem), UPR 

English and Spanish 

D. Princioal ?ublications 

1958-72 

1972-74 

1974 

1. Freytag, G. F., 1975. Research related to the or1g1n and 
movement of the common bean (Phaseolus fulgaris L.). ~: 
Tropical Diseases of Legumes, J. Bird ancl K. Maramorosch 
(Eds.), Academic Press, ~l.Y,, pp.'158-163. 

2. Freytag, G. F., 1975. Breeding beans for the trooics. 
In: Proc. XXI Annual Meeting of the Central American Co­
ooerat ive Crop Improvement Program (PCCMCA) I San Salvador,.. 
El Salvador: 97-104. 

3. Freytag, G. F., 1978. Improved plant type of some advanced 
bean 1 ines (f.. vulgar is L.) developed in Puerto Rico (in 
Spanish). In: Proc. XXIV Annual Meeting of the Central 
American Cooperative Crop Improvement Program (?CCMCA), 
San Sa 1 v a do r , E 1 Sa 1 v ado r ( L - 1 8 ) : 1 - 8 . 

4. Freytag, G. F., 1978. Field test in Puerto Rico of ad­
vanced bean 1 ines (P. vulcaris L.) developed in Puerto 
Rico (in Spanish). -In: Proc. XXIV Annual Meeting of the 
Central ~m~rican Coooerative Crop lmprove~ent Program 
(PCCMCA), San Sa 1vador 1 El Sa I vador (L-17): 1-8. 

5. Freytag, G. F., 1979. ,'1etaxenia en el frijol (?haseolus 
vulaaris L.). In: Proc. XV ..l.nnual Meeting of che Central 
American Cooperative Cr·op Improvement Program (?CCMCA), 
Tegucigalpa, Honduras. (Paper presented and submitted 
for pub 1 i cation.) 

6. Freytag, G. F., 1979. Pruebas de cameo en cres local idades 
con lfneas avanzadas de frijol desarrclladas en ?uertc ~~cc. 
In: ?rec. Annual Meeting cf :he Central American Cooperative 

Crop lmorovement Program (PCC~1CA), iegucigalpa, :1onduras. 
fB---- -.--...._an.f"l+-a~ -!t,...A e11~rR~t>"i=tBA .;:f"l\P' t"\11~1 :~<l!)~il"\A ) 
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E. Amount of Time on Project 

One hundred percent 

3. Pedro L. Melendez 

A. Educ:at ion 

Institution 

University of Puerto Rico 
·North Carolina State College 

North Carolina State University 

B. E.xpe r i enc:e 

.. 

Year 

1960 
1965 
1970 

Research Assistant in Horticulture, UPR 
Assistant Pnytopathologist, UPR 
Associate Phytopathologist, UPR 
Phytopathologist, and Prof. of Plant 

Pathology, UPR 

C. Languages 

Spanish and Engl isn 

D. Pr inc i oa 1 Pub 1 i cations 

Degree 

BSA 
MS 
PhD 

1960-63 
1965-67 
1970-76 

Fie 1 d 

Ag r i cu 1 tu re 
Plant Pathology 
Plant Pathology 

1976=present 

1. Melendez, P. L., and N. T. Powell, 1967. Histopathological 
aspects of the Fusarium wilt-root knot complex in flue­
cured tobacco. Phytopathology 57: 286-292. 

2. Melendez, P. L., 
in Puerto Rico. 

1968. A Cercospora leaf spot of acerola 
J. Ag1·ic. Univ. P.R. 52; 71-73. 

3. Po1t.tel l, N. T., P. L. M€~lendez, and C. K. Satten, 1971. 
Disease complexes in tobacco involving interactions be­
tween Meloido~yne ~anita and cert<ain soil-borne fungi. 
Phytopathology bf: 1332-1337. 

4. Melendez, P. L., and J. Bird, 1971. Corynesoora leaf spot 
of papaya (Carrea paoava L.) in Puerto Rico. J. Agrrc. 
Univ. P.R. 55: 411~:= 

S. Melendez, P. L., Rocio del Pilar Rodriguez, and J. H. Lopez­
Rosa, 1977. Chemical control of fungus diseases of beans and 
cowpeas in Puerto Rico. Proc. Amer. Phytopath. Soc. 4: li9. 

6. :<aiser, \J., and P. L. Melendez, 1978. A PF.ytophtMora stern 
canker disease of pige<Jn pea in Puerto Rico. Plant Ois. 
R~ptr. 62: 240-242. 
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E. Amount of Time on Proje~t 

Thirty perc:en t 

4. Carlos Cruz-Ramos 

A. Education 

Institution 

University of Puerto Rico 
'Rutgers University 
Rutgers University 

B. E.xcer i ence 
-=-=~-

Year 
~ 

1963 
1968 
1972 

Agricultural Extension Agent, UPR 
Research Assistant, UPR 
Graduate Research Assistant in 

Entomology, Rutgers 
Research Assistant in Entomology, UPR 
Assistant Entomologist, UPR 
Associate Ento~ologist, UP~ 

C. Languages 

Spanish and English 

D. Principal Publications 

£!ir.c:~ .. 
BSA 
MS 
PhD 

F' i e 1 d ______ 
CiliAJHQmm 

Agriculture 
Entomology 
Entomology 

1963~65 
1965-66 

1966~68 
1968-72 
1972-76 
1976-present 

1. Cruz, C., 1.970. Tecfirosia seed infestation and losses caused 
by the lima-bean pod bornr Etiella zinckenella (Treit:.). J. 
Agric. Univ. P.R. 54: 585. 

2. Cruz, C., 1974. lnsec:tic:das para el <:ontrol del saltahojas 
en habichuelas tiernas. Adelanto Cientffico NGm. 7, Abril 
1974, Estacion Experimental Agricola - UPR. 

3. Cruz, C., 1975. Observations on pod borer oviposition and 
infestation of pigeonpea varieties. J .. .\.gric. Univ. P.R. 
59(1): 63-68. 

4. Cruz, C., 1975. Chemical control of the leafhopper (Emcoasca 
fabae (Harris) on snapbezins. J. Agric. Univ. P.R. 59(1): 32-
84. 

5. Cruz, C., 1975. ~a~o y ccmbate de insectos en el frijol 
comun, Phaseo I us vu I qa r is v e'.1 e I fr i i o I de cos ta, 1

/ i ana 
unauiculata. Memoria XXl

0 

Reunion .~nu~l PCCi'-1CA, Abri 1 1975, 
San Salvaaor, El Salvador, pp. 241-249. 
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6. Cruz, C,, 1976. Re5iste11cia del frijol, Phaseolus vulaaris 
a Emcoasca spp. en Puertc;, Rico. Memoria XXtt Reunion Anual 
PCCMCA, Julio 1976, San Jose, Costa Rica, (L~27): 1-20. 

E. Amount of Time on Project 

Fifty percent 

---- 5 . Ju 1 i a S • M i gnu c ci 

A. , Education 

Institution 

University of Puerto Rico 
University of Illinois 
Un i ve rs i ty of I 1 I i no i s 

B. E.xpe r i ence 

Year 

1968 
1975 
1978 

Assistant-Mrcrobiology Laboratory, UPR 
Research Assistant, IJPR 
Assistant, Introductory Course in Plant 

Pathology, University of 111 inois 
Assistant Phytopathologist, UPR 

C. Languages 

Spanish and English 

D. Princioal Publications 

Degree Field 

BS 
MS 
PhD 

Biology 
Plant Pathology 
Plant Pathology 

1966-68 
1968 

1975 
1978~present 

l. Mignucci, J. 5., 1977. Development of soybean leaf cultures 
for the maintenance and study of Microsohaera dif~sa. Plant 
Dis. Reptr. 62: 271-273. 

2. Mignucci, J. S., and S. M. Lim, 1977. Effect of powdery mil­
dew on soybean yield. Phytopathology (Submitted). 

3, Mlgnucci, J. S., S. M. Lim, and P. R. Hepperly, 1977. Effec:s 
of temperature on reactions of soybean seedlings to powdery 
mildew. Plant Dis. Reptr. 61: !22-124. 

4. Mignucci, J. S., and J. S. Boyer, 1978. Inhibition of photo­
synthesis and transpiration in soybean infected by Microsohaera 
dif~usa. Phytopathology 68: (In press). 

5, Mignucci, J. S., 1978. Powdery mi I dew of soybeans: epidemiology, 
disease reactions, and yield loss. Ph.D. Thesis, Univ. of 
I 11 I no is , IJ rbana, I 11 . , 78 pp. 
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6, Mignucci, J. S. and D. W, Chamberlain, 1978. Inter­
actions of ~; crosohaera di ffusa 'r'li th soybeans and other 
legumes. 
Phytopatl101 ogy 68: 169-17 4, 

E. Amount of Time on Project 
«LJ:U - - ·- . - nn ,..__ ~ - ,- --- " - WI> 

One hundr~d per cent. 

KQ Genera 1 Ac?!~ i s!L 

-- ihe 1978 indepth review indicated that progress was being made as 

p 1 anned · under the current scope of \'/Ork. ihei r re1:ommendati ons to be 

1nc1uded in the scope of work for tht~ proposed extensicm are as fo11ows: 

a. F'ur1:her development of the or.xtreach program should be 

developed. Hiring of a fu11 time professional for this should 

be initiate<!. 

b. Develop a practical 3=9 month training program for 

LDC scientists. 

c. Pr~paration of manual of diseases and pests, 

At the RAC review on January 29, 1979, it was r~affirme-d that a new 

proposal, more tightly written with realistic goals and a schedule of 

activities should be prepared. The present submission responds to 

these expectations. The present project proposal for extension r~sponds 

to RAC guidance for tightening the project up and wi11 focus on ter­

mination of the chemi ca 1 contro 1 aspects of the research, proceed •1ri th 

publication of results, and concentrata the ~rejects r~sources into 

the breeding and outreach effort. 
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L. Environmen~al Consideration~ 

The overal 1 aim of this research project is to incr~ase food avail­

ab i 1 i ty for the peop 1 e of the LDCs. It hopes to accomp 1 i sh this by re­

ducing losses presently caused by diseases and insects. Ideally, the 

goal of reducing crop losses is to be achieved through development of 

disease and insect resistant beans and cowpeas. ~Jhen levels of resist= 

ance are inadequate to prevent significant yield losses, chemical con~ 

trol alternatives will be indicated. In t'he latter case, any possibly 

adverse environmental effect will be ccinsidered before any recommenda­

tions are made. 

Further, grain legumes properly inoculated fix nitrogen from the 

air to essentially meet plant requirements. A residual is left on root 

nodules to reduce the nitrogen requirement for future cro~s. This re­

sults in a lowered requirement for commercial nitrogen, saves fossil 

based fuels and reduces soil and water pollution. The benefits to be 

derived from this work are not biased toward any particular economic 

or social segment of the population of LDCs. 

Therefore, typically of crop improvement research projects fin­

anced by A!D, there are no environmental problems expected from the 

proposed renewal of this research project nor from adoption of the 

improved mater i , 1 s. 

M • 1..Jomen i n Deve 1 oomen t 

This project has provided, since its initiation and wil 1 continue 

to provide, opportunities for women in biological sciences. 



I nouts 
1 Dec. 1979=30 Sept. 1980 

Work/month Amount 

l. Salaries and 1#a9es 
2. Fringe oen~fits 
3. Ind i re{';t Cos ts 
4. Travel and P~r Oi~~ 
5. Materials and Suppl i~s 
6. P'Jbl i<;~tions 
7. Other Df reet Costs 

Toi:a 1 

Out"Outs 

1. ldentifie4tion or rH!~" soure~s of diseas~ and 
insect r~sistanc~ 

Z. Oevelopment of RS?s for multiple resistances. 

3. Development and release of multiple dis~~se 
r~sistant breeding lines. 

4. Selection, testing and release of advanced 
1 ines with eomoined multiple disease r~si=t~ 
.anc.;, yield and c::;mmercia.J potential. 

5. Development of KS?s in closely r~lat~d ~rase~lus 
species for dise~se resistances net presently 
found in ehe common bean. 

6. C.onfiF.:'lation of levels of insect: r~sistance in 
advanced 1 ines. 

8. Evaluation of .iliC:"'oor~anism~ as bio1cgic:.a1 c:;;i"ltFOl 

a9®it.s of bean .~.athcgens. 

9. Scre~gt~ening of cutreac~ ?rcgram. 

lO. ir:1ining of :;,eFsonnel f~cm bean/~O\'llCea .1a-i:icnal 
;,;r~grams. 

i 1 • 'J rgan i t.:a ti en ~ f a symocs i ~ :n '.:Je~n I c;.:,,."oea o is~ 
~ases and ~ubl ication cf :~e crccaediigs. 

Tot: al 

195.3 $135,487 
19,605 
81,292 
38,915 

8,120 

3,000 
4,920 

$291,339 

22,258 

22' 768 

4 7, OLS 

44 ,586 

44' 354 

22,754 

10,784 

6, 817 

38,450 

31,553 

$ 291,339 



'.it oba T Sudaet Summa iY 

lndi. _ ;t Coses 

ir?Net and Per Diem 

Pub T i cations 

Other Cf rect Coses 

!\e{JtJ 1 a r 
-=nmtt 

$117,937 

16,.:97 

70,762 

4,800 

7,220 

3,000 

1.320 

$221,336 

' ... 

Act iv i ev 

$13,.500 $4,050 

2,700 608 

8,100 2,430 

10,550 23,565 

900 

$31,553 

Tot:a 1 

$1.35,487 

19,605 

81,292 

38,915 

8,120 

3,000 

4. 920 

$291,339 
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0. Publications and Pre~entations 

a. Pub l ic::at ions 

1. Bird, J. and J. H. Lopez 0 Rosap 1973. New whitefly and apnld~corne 
viruses of bean (Phaseolus vul3aris) in Puerto Rico. Pr~c. 
First l ITA Grain Legume lniprovement Workshor.., Ibadan, Nigeria: 
276-278. 

2. Bi rd, J. , J. Sanchez, and N. C~. Vakil i, l 97J. Golden ye 11 o•" mosaic 
of beans (?h~seolus vulgaris) in Puerto Rico. Phytopath. (Abstr. 

•63(12): 1435': 

3. Bird, J., J. Sarjcnez, and R. L. Rociriguez, 1974. Virus affeeting 
soybeans in Puerto Rico. ?roe. of the Worksnop on Soybeans 
for Tropical and Subtropical Conditions held at the University 
of Puerto Rico, Mayaguez Campus - lntscy Publication Series, 
No. 2: 1 09- 1 l l . 

4. Bird, J., J. Sanchez, R. L. Rodriguez. A. CortesQMonllor, and W. 
Kaiser, 1974. A mosaic of beans (Phaseolus L.) 
caused by a strain of common cucum~~c v rus. J. A~r. 
Univ. P.R. 58(2): 1jl=161. 

5. Bird, J., M. Kimura, A. Cortes 0 Mon11or, R. L. Rodrigue:, J. Sanchez 
y K. Maramorosch, 1975. Mosaico de Euohor:,ia orunifol ia Jac.q. 
en Puerto Rico: Transmisicn, Hospederas y Etfologia. Memoria 
XX! Reunion Anual Program.:1 Cooperativo Cer1troamericano para el 
Mejoramiento de los Cultivos Al imenticios (PCCMCA), San Salvador, 
El Sa 1 vador, Vo 1. 1 : 233-7.34. 
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Dec~ 1, 1979 - Sept. JO, 1980 

[ff ort (m/m) 

5.4 
2.7 
-o:;. 
9.0 
-0-

4.5 
9.0 

0.9 
0.9 
-0-
0.9 
9.0 

9.0 
9.0 
-0-

9.0 
9.0 
-0-

78.J 

-0-
9. 0 
-0-
9. 0 
9.0 
-0-

21.0 

!\mount 
( 9 months ) 

$ 11;167 
I~ 9 609 
-0-

12 9 9ls8 
-0-

7,002 
-0-

-0-
-0-
-0-

896 
7,560 

8.995 
7,560 
-0-

29700 
2,700 
-0-

66,097 

-0-
5 91~00 
-0-

5, leOO 
4,590 
-0-

15, 390 



laboo-

Fringe Benefits - SAUarles 

Frffinge Denef~ts - Wages 

. 
OmU rrect (os ls 

GRAND TOTAL 

Reduced Monthny level of $7~.ooo 

Dec. lu 1979 - Sept. 30, 1980 
/\mrnm Q 

IE Hon {m/m} (_2._~_!~ha) 

81 $36,450 

16,297 

.5,li68 

70~762 

186.J $210.464 



!. iravel and P~r Oiem 

Surm'l:iH'V o F i rav•a 1 ? 1 an 

est rnat ion 

-
Number of 
travia t l ers 

Period l Dec .. 1979 - 39 S<ftlvt. 1980 
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C~n9ress ~f ?lant Pro~ 
tl!ction 

Attend Annua 1 ting 
of Ameri~an ?~vtocatho­
io9i~al Soeiety ~ Carib­
bean Oivisicn 
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PROJECT NUMBER 

PROJECT AUTHORIZATION AND 
REQUEST FOR ALLOTMENT OF FUNDS 

PART II 

Bureau for Development Support 

Improvement of Tropical Beans/Cowpeas 

931-0562. 11 

I hereby authorize $291 ,339 in Grant Funds for a ten month extension 
(from Dec. 1, 19'9 to Sept. 30, 1980) of the subject project with the University of Puerto Rico. The total approved fu~ding level for this project is hereby increased from $2,422,QOO to $2,713,339. 
The extension of the project will allow f orderly com!J~ion of 
summarization of activities for project ter\ination by ~~ 3fi, 1980. 

\ ~di~ 

Attachments: 
DS/AGR Memo to DAA/FN/OSB 
Project Paper 

Tony Bab 
Deputy Assista t Adrinistrator 
for Food a~utrition 

Bureau for Deve~opm.T1t S~pport 

Date: z/ ·;; y / r 7 



July 31, 1979 

ACTION MEMORANDUM FOR THE DEPU1""Y ASSISTANT ADMINISTRATOR 
FOR FOOD Ai.'ID WTRITION, BUREAU FOR DEVELOPMENT SUPPORT 

FROM: DS/AGR, Dean F. Peterson 

SUBJECT: Ten Month RAC approved, Exteusion Requiring $291,339 for 
the Research Project "Improved 1'ropica1 Production of Beans and Cowpeas 
(931-0562; Contract AID/ta~c-1296) with the University of Puerto Rico 
(DPR)." 

Problem: Your authorization is required for a ten month extension 
requiring $291,339 for the subject research project. 

Discussion: A.I.D. initiated this research project with the University 
of Puerto Rico in 1973 to investigate and develop methods for controlling 
diseases and insects of selected food legumes adapted to the tropics, 
namely, beans and cowpeas. A.I.D. has obligated and funded a total 
of $2,422,000 for this project. 

This project was administratively extended on September 30, 1978 to 
allow presentation of the new projec~ paper, for extension, to be 
considered by the October 31-November 1, 1978 RAC meeting. Due to 
aspects of the project that were unacceptable to RAC, they c~lled 
for a revised proposal to be submitted to the January 31, 1979 RAC. 
Again this ran into some design di.fficulty with RAC because they felt 
the project extension should be designed for a two=year phase out plan 
as compared to the more active research imple~entation plan as presented. 
Therefore at the January 31, 1979 meeting, RAC tabled fu~ther considera= 
tion of the project until the July RAC mee~ing. The RAC requested 
the University of Puerto Rico to completely rewrite the project proposal 
for reconsideration at that time. UPR did a complete rewrite of the 
project proposal and this was reviewed at the July 13, 1979 meeting 
of RAC. RAC was pleased with the new presentation as it was responsive 
to RAC's concerns and presented a scope of work that was appropriate 
for bringing the project to termination by September 30, 1980. The 
proposed budget is a reduction from earlier levels of annual funding. 
It w1ll allow the lJl>R staff to maintain the breeding activities, 
train~ng, aud outreach while reducing effort in the laboratory research 
on pathology and entomology. The pre~ent scope of work calls for the 
staff to sunnnari.ze all data, to prepare scientifi.c and required A. I.D. 
reports in prepara:ion for project termination. 

A bean/cowpea Collaborative Research Support Program (CRSP) is scheduled 
for implementation in FY 80. All A.I.D. funded activities with UPR 
on beans/cowpeas subsequent to Sept. 30, 1980, wi.11 fall uYJ.der che purview 
of this upcoming bean/cowpea CRSP. DS/AGR is interested in Puerto Rico 
as a site for tropical bean and cowpea research for the upcoming Bean/ 
Cowpea CRSP. Though there is no guarantee that UPR will be selected 
as a Bean/Cowpea CRSP participant, DS/AGR does feel that they will be 
a strong contender due to the fac~ that UPR is a ll~d grant university, 
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thus eligible to participat2 in the Title XII program, and among land 

grant universities has the 1..mique distinction of being located within 
the tropics. Should UPR not be one of the major participating univer­
sities in the CRSP program it would certain'J'.Y-r}e selected as a 

participating university due to its unique location and the experience 

in bean/cowpea breeding and research programs. 

The work to be performed with the additional $291,339 ten month extension 

is specified in the "scope of work" of the approved project paper as 
revised under ~he guidance of the RAC. 

This cont~nuation is based on an earlier unsolicited research and 
developfilent proposal. This extension meets the guidelines for contract 

amend~ents, under exceptions to ~ol'1D.al negotiation procedures, 41 CFR 
7-3.101-50(c)(2) where contract amendments which provide for the 
"continuation of activities" or assistance, which in the judgement 
of the contracting officer are designed ~o meet a goal which is the 

same as, or substantially similar to, the goal stated in the original 
contract. 

Recommendation: That you approve the ten month extensi0n requiring 
f c~3 of $291,339 by signing t .e attached PA.F. 

Attachment: a/s 



RAC Meeting ~July 12-13, 1979 

Food and Nutrition 

Improvement of Tropical Production of Beans and 
Cowpeas Through Disease cmd Insect Cc:::mtrol 
(Extension) - University of Puerto Rico. Duration 
of extension, 2 years; extimated additional cost, 
$929,•736. 

Project Summary and Bac_kground: The goal of this project is 
to improve production of cowpeas and soybeans i~ the tropics. 
The common bean and cowpea are the major grain legumes pro= 
viding sources of protein in the human diet of LDCs located 
in ~he tropics. In all production regions, susceptibility of 
legumes to diseases is a major problem. The focus of this 
project is the breeding of disease resistant varieties of 
beans and cowpeas. 

Based on project accomplishments which were noted "with corn= 
mendation," a site visit review team recommended a two year 
extension in June 1978. The extension documents, however, 
~1ere considered unacceptable when ~eviewed at the 
November 1978 and January 1979 meetings. The RAC members 
requested that more care be exercised in the design of field 
experiments, that a publication schedule be developed, and 
t.'-1.at a network of re;;earchers be established in the 
Caribbean region to test the germplasrn in the program. The 
revised proposal, responsive to previous RAC criticism, will 
focus on publication of results and extension o: the breed= 
ing program. Chemical control aspec~s of t~e previous pro~ 
ject will not be pursued. 

RAC Recorrnnendation: That the extension be approved with t~e 
understanding that: 

1. The symposium be held with funds from other AID sources 
(as indicated by the AID staff); 

2. AID and Puerto Rico agree on a list of publications 
required to meet cont=actual ~equiremen~s; and 

3. Puerto Rico work diligently to bring all biological 
materials to a stage of usefulness so that they can be 
made available to other research workers at the com= 
pletion of the project extension on September 30, 1980. 



Septem.be: 6, 1978 

er. Yohe (CS/AG&\) '.:lriefly explained e.be nisto:;y o! t..his project and why 
it moved to ?ue=~o Rico in 1974 where t...~e Universi~y has provided excellen~ 
technical ~acks~op ar.d access to an experiment.al f au:m system t:.rough out the 
isla.nd. 

He apologized :or t: .. he documen~ bei~g late but circumstances preveneed i~s 
ea:l.;.e:- a..~::.ival. 

0 ne i~cliea~ed t~at T~tle XII has conside~ed beans/cowpeas as a high priority 
a:ea. A planni.ng grant is ~eing prepa:ec in this area a..nci ?urerto Rico will 
work out fu~'l.l.re a==a.ngements withi.n the !ramework c! Title x:: after t.:Us 
t• .. ;o yea.:- e:xt.ension request termi.nate.s. 

~s. !::cvle (AS!A/~R) wondered i! any Asian Countries ~ere i~volved in ~h.is 
projec~? 

Yohe ~ ~he pri~y focus has been LA but materials have ~een exehange~ with 
sc.ien<:..i.s'bs i.~ ~aiwan, Pakis':.a.n, and India, 

3a.:.is (LA) - T:-...is area is very i.mporu.nt., howeve!", was not ph~a.sed with 
t.:1e :.:;~e::ace of t::.i.s pro:eet wit~ ot~er Ll:)C i~stitutions i~ LA. More linkages 
:i~st: be formed. 

Was ~o~ ove:ly enthusiastic with ~his projec~. 
speci!ic objec~ives for the nex~ two years. 

Yohe - !~c!.icated tbat ls~ recommendation of the recent site visit team was t~e 

~h.is wou.ld be done in a n~er 
of ways incl.uc..i:ig hi:ing a coord.i:iator to ta.\.:.e care of li.n.kages bet·,;een ?R anc 
ot~e= i~s~lt~~~ons. 

3al.i. .s - Rea..:.2.y 

pro j ec<:. 

~er.'~ see what gene:a:ly ~as ~eer. cone 
ca~e ~s very S?eci!~c and de6~ile~. 

Yohe - !x~la.i~ec ou<;:reac!:. a.J..=eaciv, and olans :Oei.:.g made to i.:npr~ve its 
e!!ec:.i·ven~ss. Cie i:ic.icateC. ~ha-;:.-yea.r2.y.werX.shops are :::e.i..."'.lg held and co\lld :.:ie 
ex?anded in ~be :as~ yea=· 



Kevs ~ac~tar.us (~/~C=) fe~: that the paper d.i.d no~ c~ea=ly ~escri~e t:.he 

proceci\."t::e for ~"le next two yea.:-s. 

r..:::~kson (CS IPO/~S) - Was a membe:: of recent view <.:eam. :le i:idicated -;,!lat:. 

ou-:.:ea.c!: ·..;a.,s a ma JO!' problem area that. t.he t.ea.m f oc:used or. a.nC. made ::ecommend= 

at...:.or:.s t:.o .!.:?rove. He a.lso indicated that. t..he -:wo yea.r work plan was e.x-:::emely 

precise and, i.! i ~ was conside.::::ed too precise, i-.:. ·,;a.s in part due t.o ~e t:.eam' s 

:eques-e. t...~at '!he Univesi-:y provide ':.he Agency w:.t.h more details of prog:-ess <:.o 

~ate and :u~u:e researc~ ~o be 1.IDde:~aken. 

~ - :~dca-:.ed Michlga.'i. woulC. prepare: a scope of wo::k for a p.la.nn.L'"lg g:::ant. 

Overall ?lanning pe::iod would ext.end te' around ..:uly 1979 wi<:.h t..he ae':..'..lal 

program beginn,i..~g some t:..i.me after that. 

Seil~an (:S/PO) ~ Woncie=ed about the evaluation plan anc procedures to gua.=an~ee 

u~~liza~ion. He requested ~hat a more detailed evalua~ion plan be inc:ucleci. 

sa.::,b su...-mec up d.iscussion by indicat~n1; ~he need ~o sha=:;er. up the objectives 

o! ~~e ou~~each program and t:.,e projet:";s progress and goals. ?PC did no6 

cor.nmen-.:.. 




